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(54) HEAT RESISTANT ALLOY 

(57)Abstract 

PROBLEM TO BE SOLVED: To produce austenitic heat resistant steel having high temp, strength higher than that 
of the conventional ones and free from the generation of embrittlement caused by the precipitation of a a phase in 
use for a long time as to a member for a boiler. 

SOLUTION: This alloy has a compsn. contg., by weight, 0.01 to 0.10% C, <1.50% Si, <1.50% Mn, <0.030% P. <0.015% S, 
25.00 to 35.00% Ni, 19.00 to 29.00% Cr, <3.0% Mo+W, <0.5% V, <5.0% Co, <0.15% Al, <0.15% Ti, <1.0% Nb+Ta and 0.1 to 
0.35% N. in which the value of Cr^.31MnH76Mo^.97W+2.02V+1.58Si+2.44Ti+1.70Nb+1.22Ta-0.226Ni-0.17^ 
calculated by weight ratio is <23, and the balance Fe with inevitable impurities. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl jpo.go jp/PA1 /result/deta»l/main/wAAAHpaW3PD A41 301 1 583P1 .... 03/1 2/1 1 



<19)B*B#tfrf (JP) (12) & gfj j|gp =^ ^ $| (A) <ll)ttfttHK&|8#^ 

#182001-11583 
(P2001-11583A) 
(43)^H 0 ¥J*13*P 1 £ 160 (2001. 1. 16) 



p i f-vn-r(##) 

C 2 2 C 38/00 3 0 2 Z 

38/52 
F 2 2 B 37/04 



(50 into. 7 mmm^ 

C 2 2 C 38/00 3 0 2 

38/52 
F 2 2 B 37/04 



m&m& m?$mv>&.2 ol (^ 5 m 





^¥11 -189127 


(71)ffllBA 


000153487 










(22)ffiHB 


¥j£llip7£ 2 0(1999.7.2) 




a«ift*3feT»af*irr2io7Sia«) 2 






(72)$SHMr 


*bb mm 








s«m***«ta«ri24o- 2 8o£&?f-.£ 











(54) BB9I®«ft] BSfttt^ 



(57) [Kfij] 

So 

SfiitT*C:0. 01 — 0. 10%. S 
i : ^ 1 . 5 01 Mn:^l. 5 0% P:^0. 0 
3 0%, S : ^ 0 . 0 15% Ni : 2 5. 0 0—3 
5 . 00% Cr : 19. 0 0 — 2 9. 00% Mo + 
W : ^ 3. 0 %, V : ^ 0 . 5 %. C o : < 5 . 0 % x 
A 1 : ^0. 15% Ti :^0. 15%, Nb+T 
a : ^ 1 . 0%. N : 0. 1—0. 3 5 %£-§•# U t>* 
oMkJ*rC9fjjLfcC r +0. 3 1Mn + l. 76Mo 
+ 0. 9 7W+2. 02V+1. 58Si+2. 44T 

70Nb + l. 22Ta-0. 226Ni- 
0. 1 7 7CoOfi^2 3OTt$)D. »f!FeM 



1 

m&mi] mmitx'Cio. oi-o. 10%, s 

i : ^ 1 . 50%, Mn 50%, P :^0. 0 

3 0%. S : ^ 0. 0 15%. N i : 2 5. 0 0—3 
5 . 0 0%, Cr : 19. 0 0 — 2 9. 00%, Mo + 
W : ^ 3. 0 %, V : ^ 0 . 5 %, Co : S 5. 0 %, 
A 1 : ^0. 15%, Ti :^0. 15%, Nb+T 
a : ^ 1 . 0%, N : 0. 1—0. 3 5%4r£*U 
oSfitfc-TTft-ff LfcC r +0. 31Mn + l. 76Mo 
+ 0. 97W+2. 02V+1. 58Si+2. 44T 
i+1. 70Nb + l. 22Ta-0. 226Ni- 
0. 1 7 7 C o (Ol^ 2 3 ^TX*$) ^ , ^Sfi F e 

imxm 2 ] 1 <oj«$w> ^ * r t *»» £ -r 

im^ms] mmmmzs t>ixf±si#a#i::j:0» 
u 

[0001] 

[0002] 

^^ist^x^f-fi7 5 o^^ia^tasicHg^ 
[0003] *s<—y—ma± 9 — 1 2 %c r m 

<D{^ SUS 3 1 0 S^Mt-^ft-f h^^r 

Ht«^|| 0 tP< 9- 
1 2%C r^J:t;SUS3 1 0 S^OHf»ffi^— ^T" 

±IE*tK^tef-t> 50Cr-50Ni -a^fcH 
[0 0 0 4] 

50Cr-50Ni^ 
WS&»-0*>S 30Cr-25Ni gK>N ii, Co £^ 

wMiMR^ftdSjtobnTif^S*^ Nig, Co^H 

5 0C r -5 ON i^££[i^l-#£f^;* bfcM<. # 

jy-mmtk irxnmm&jx&fo^* £fc 3ocr 
-2 5n i mim* 5 -mmt<o&mwLmm%i*$^xm 



(2) 2001-11583 

2 

[0 0 0 5] #3§0Jl<7)@#Jte, 
[0 0 0 6] 

[RH«:«**i-Sfc«>*>*R] *x+>f h^*^>- 
U*«SfcttBtt*B4 6 0 0-9 0 ot-eSNFMiDJR-*- 

Equiv. Cr=Cr+0. 3 1 M n + 1 . 76Mo 
+ 0. 97W+2. 02V+1. 58Si+2. 44T 

1 + 1. 70Nb + l. 22Ta-0. 2 2 6Ni- 

0. 1 7 7 C o 

[0007] *jgw#*i, mm$ejg.<o^*—* s r-r<< 

20 bZkWfmmfc&^x, tf^y-muwt utg^rati 

LTt)+^lSfiH4^ft6r t E q 

uiv. C r ^ 2 3T-fc5C££m*^l*^{-£9§f£ 

[0 0 0 8] f/^, ^ililiit^C : 0. 01 
— 0 . 10%, Si : ^ 1 . 5 0 %, M n : ^ 1 . 5 0 
%. P : ^ 0 . 0 3 0%, S : ^ 0 . 0 1 5 %, N i : 
25. 00 — 35. 00%, Cr : 1 9. 00 — 29. 
30 0 0 %, M o +W : ^ 3 . 0 %, V : ^ 0 . 5 %, C 
o:^5. 0 %, A 1 : ^ 0 . 15%, Ti : ^0. 1 
5%, Nb+Ta :^1. 0 %, N : 0 . 1 — 0 . 3 5 
%£^*TU ^ofiSHsT-tfff LfcC r +0. 31Mn 
+ 1. 76Mo + 0. 97W+2. 0 2 V+ 1 . 58S 
i+2. 44Ti+l. 70Nb+l. 22Ta-0. 

2 2 6 N i - 0 . 177Co (Dfc& 2 3 £ITX\ 

F e SOT«ni^|«^bft-6i £ ^1#a^t5BIRtt 

[0 0 0 9] 

^SWtti^#-r^Cr, Mn, Mo, W, V, S i , T 

1, Nb, Ta, Ni, Co<D§tMiiloft^W 

mzmjj&Tttizb^xy. mm&&&mte? zb* 

50 •CKT^IBxE-TSo 



-2- 



(3) 

3 

[0010] cf±^<^#sas#<ft5£c xmdfa<n 
jt-rssBg^*60T*±Rs*saifcT-o. io%ti 

[0011] Si «t»*ttrtJ±^*8ftft5c*-C*)*36S, 

[0 0 12] MnUKSM/^'ia^^^Ut 

JtT'l. 5 0%J£*T£ Lfc 0 
[00 13] P, Sli*^fc:«(K»«:XffU W^S 

Ts KftttrCP : 0. 0 3 0%J£AT\ S : 0. 0 15% 

[0 0 14] N m^-*^-^ h«^#6/c^W 

W;ft*gttasBi^fctofi*ifc-C2 5. oo-3 5. oo 20 

[0015] c r &mmmzi%m&mk&m&±!& u 

< r t^^fiSit-Cl 9. 0 0 — 2 9. 0 0%i:Lfc o 

[0016] a my 3fijki--57C3R-e*>s 

[0017] T i f£A 1 £|qttt£ffi&^(0fi±fc:4r»J 
t>B8H*<«iS-C#S«^±K«:fi*%-eo. 15%t 

[0018] Nnmt&<Dffim&>z>i<v*mf£&ik\z& v 
\c£9ttn<Dmfc%ifc<titbmm%X'0. 1-0. 35 40 

[0019] Mo. W, V. Nb. Taliati^ffillt 

SSitT'Mo -fW : ^ 3. 0 %. V : ^ 0 . 5%, Nb 
iTa^l. 0%^OEquiv. Cr(Dl^2 3^T 

[0 0 2 0] c oteote&i%ffl^z<D\zimx~&>v) ^ M 



#M 2001-11583 

4 

[0 0 2 1] 

Jt^^No. 8— No. 1 4 t:io^TI£ifcfNffiU/c: 0 

tkt^^^N o . i 2 ^umipmmmmt \*xmm<otb 

530Cr-25NiS x IfcNo. 13, 1 4 fl^rtb 
*:*U®§*<fc Dffiffl^XV^SUS 3 10 S:*6j:tf ST 

b a 2 8 Kissr **m-c*>*o 
[ii] 



rl 


ESS* 
■■ii 




!■ 


11 


m 

m 
i 


13 








111 


Ii 


ill 


11 




1- 


illi 


111 


11 


ill 


11 




.fi 
Z 


illi 


111 


Illi! 


11 




H 


s e sr? 
SSS2 


Hi 


11111 


3* 




< 


ills 


iii 


33 3E 






o 

O 


illi 


iii 


S55E 




■ 


> 


illi 


III 


— H" (— »— 


111 


i 




il 


ii 


sis 


23 53 S355 

Ills 


ill 


a 




^i 


11 


■■ H 

fca* t*q fcM| 

lis 


Illi 


Iii 




— 


■ H 




P>£ M W»« 

ill 


J! 5 ™ c 


11 




z 


si 

HI 


BHH3S 




111 




w 




siiiiiiiiiii 




a. 




llllillli 


HI 




c 




lllllllll 


ill 




CO 


llllllllllllll 




a 


liiiiliiiilili 


If 
U 


llllllllllllll 


$ 







[0022] »i&3l3M*lfctt. ^^^Wa^i^^ 

6. 3 5mm, tM^2 5. 4 mm0>3p»>U*3l» 



-3- 



(4) 



2001-11583 



6 5 0*Ci3j:t/7 5 0tt^^o^ 0 g^^2 

[0 0 2 3] *^#^TOS^No. 10- 
1 2fi6 5 otl^tSIB^^^tfgiSSKS^iaj: 5 

h 5 o%ia<firtx^^6 5 o^^^7 5 ox:<Dm 



*No. 8. 9. 13, I 4<D6 5 0X:\C}SrtZ>m£)*5± 
tf3l®&£f2«*&<£>6 0-7 0%<Di£T^*>*t> 6 5 
0X:frb 7 5 0X:<Dr$X*te£h\^N o. 8. 9. 13^ 
No. 14^#t4 5%t)^fiT^ 
^WCotfc, No. 1 2&£rfl 4^&te{*tf#{& 

[S2] 







25"C 


6 5 01: 


7 5 0-C 


ft 


K « 


0.2*B;fc 




tot* 


o. 






0. 2«8* 


5ISHSS 


m* 






WPa) 


«Pa) 


(NPa? 


<pPa> 


ttPa) 


WPa) 


CMPa) 


»Pa) 


CMPa) 




No. 1 


200. 3 


422. 1 j 


55.8 


102.4 


254.6 


54. 4 


101. 1 


247.7 


55.2 




No. 2 


213.5 


422.8 


59.4 


1211 


267. 1 


58. 2 


123.0 


264.3 


sa o 




No. 3 


1&1 


406.1 


56.4 


106.0 


2315 


55. 3 


105. 1 


232 3 


55.8 


m 


No. 4 


20a 6 


427. 6 


54. 6 


111.6 


251. 1 


53.0 


113.4 


250. 6 


51. S 


& 


No. S 


21S 1 


441.0 


58.6 


115. 1 


*5i* 


51 0 


114. 9 


253.9 


57.4 




No. 6 


234.4 


4*6.5 


57. 4 


125. 4 


282.2 


55. 7 


119. 9 


265 0 


sa 2 




ho. 7 


21$. J 


441.4 


5& 5 


115.2 


259.2 


Ut> 


114.1 


252 2 


56.0 




No. 8 


19a 3 


3*6.1 


517 


82. 1 


189.2 


57. 5 


70.3 


155. 4 


57.0 


it 


No. 9 


18912 


3BS. 1 


56.3 


60. 5 


184. 1 


55.2 


66. 1 


15a 1 


55. 7 


K 


No. 10 


214 2 


439. 1 


44. 2 


114.6 


257.8 


43.3 


112. 1 


247.7 


44.2 




No. 11 


232. 8 


477. 2 


51 4 


124. 5 


280. 2 


51 8 


120. 4 


266 1 


50 8 




No. 12 


241.6 


2ft 4 


1 15.6 


170. 8 


296.9 


18. 3 


170.7 


2%. 7 


18. 1 




No. 13 


19a 0 


431. 2 


57. 0 


7a 4 


196.4 


47. 8 


! 63.7 


146.7 


48.0 






1 24a 7 


424. 0 


26, S 


80.1 


151.3 


48.2 


44.5 


80. 1 


6a 3 j 



[0024] ^ y --T&mumn. j is z 

2 2 7 2\Z^T\&&6mm<DWmm&<DptWi}i\Z.mj: 
LfclSL 6 5 0<C- 1 5 OMP a, 7 5 0t-64MP 
a02*#t^fT^ofc 0 ^^^3^-To 
[0 0 2 5] 6 5 0t-15 0MPat*liffiP^^ 
<£U%g^&<DNo. 10—1 2&{»Jtli>2 90hr^ 

P££T[h]oT^<5No. B&XtfN i (D{£U>N o. 8 *S 



30 



<fttK f^fite^^ 5 0%J^TT-£>ofc o *fc* 
No. 1 2^^(D#^(±*^^'&&<hl^^T^oyc^f* 
U^¥#^TT-&ofc 0 £fc. No. 14*4fil. 7 

[^3] 



ft 




650'C- 


•ISOMPa 


750t- 


-64MPB 1 


«-rttK#ft 
iWi 


— «!— 


>g-r«K*ft 

(hr> 


—&r- 




No. 1 






462.5 




* 


No. 2 


MS 


31.2 


4S6. 3 


61.5 




No. a 


MS. 2 


29.7 


400.0 


58.8 


V) 


No. 4 


3211 


28.4 


455.8 


53.9 




im 


352.3 


31.1 


496.9 


60.8 


& 


No. 6 


321. ft 


29. 9 


4M.1 


59 3 




No. 7 


301.6 


29.5 


458.4 


59.0 




No. 8 


231.2 


36. 9 


72.3 


60.2 


it 


No. 9 


226. ft 


28.5 


66.4 


S3. 1 


IS 


emu 


mi 


23. 3 


44t. a 


44. 4 


ft 


can 


326.4 


ir.4 


439.2 


sis 


ft 


i;fin 


354.3 


12. 9 


480.6 


22. 3 




irrvn 


210.0 


2i.1 


54.4 


49.1 




tmmn 


1.7 


S3. 4 


1.1 


£4.2 



[0026] mmx~(o&i%ffl&m\z&z > m&<Di&T&w 

t £tlX\<^Z> 6 5 OtX'l 0 0 h Tts£Xfi3 OOOhr 
'LfcRC^irA'br-iBWW- (J I S 



50 



Z 2 2 0 2 \^-rm^ 5 mmWtyf'f XV / 

gut) ttn, ot-c->t /u^—ms^sk^ntn^m 



-4- 



(5) 



2001-11583 



0 0 0 h rt^'>t^t-tSfi^$4 \C7jk~f 0 
[0 0 2 7] *«W^^aft^'>t^k-»Stt 
^ 1 7 0 J / c m 2 J^itfc^^l^lt , Equi 
v. C r <7)<S^il5^ftt^&No. 10 — 12 fllOO 
j/cm2aTi**co«»ttdS(Sv\ £/c. -&4k*6 
5 0t:X*l 0 0 h r »at 5 C ^ II <t o tt^T^^^ 

l:li«^4No. 1 0—1 2fi7 0%£JlJi{S:TbT*3 
0 > »ffc©#fr1^ayc#lf\ 3 0 0 0 h r «Fa«"Cfi* 

*w-&&<&«SHtt«: ioohr w$fofrt>±* < aefttt* 

< 2 0%£JL±<OiSTtt*^ofcdSx JfclfrfrAN o. 1 0 
-12{j:100h rB*3W*a*£3Efc:5 0 — 6 0%<7)ffiT 
&frt>thtc 0 No. 1 4-frAflWP3SW(r^&tt^'& 

» ^ J: S HWfcfiiB r 6 ft fc 0 



* [0 0 2 8] #<&&<7) 3 0 0 0 h r m$)tt&tt±. 

^ctt/No. 8. 9, 13, 14^(D3 00 0hr 

Lfc** N No. 10—12 -g^te lOOhr Bt&ttfc 
aWilWffWlt^^ 3 0 00hr 

*tfc#s Equiv. CrOiSl> 
70 No. 1 0— 1 2^^0affifil 0%^±-Cfc6<O{C*t 
U *»«*ft*3WNo. 8. 9, 13. 1 4^11 





k » 




[ojgmssLAx) 








lOOhrBSSOtt 


3<JO0hrHW»tt 






No. 1 




120. 1 


98.7 


1. 93 




NoTT 




112.3 


104.S 


1. 94 




No. 3 


200.3 


98.4 


12.4 


2. 44 




No. 4 


220.4 


9a 3 


82.1 


2. 79 




■U3.T 


258. V 


122.8 


109.3 


1. 73 




No. 6 


1*1.2 


89.5 


75.1 


4.03 




No. 7 


2214 


ldJ.7 


99. 2 


2. 02 




NO. 8 


! 229.6 


100.6 


85.5 


2.62 


it 


Wo. 9 


2S2.1 


100.2 


80.7 


1.88 






77.1 


30.3 


11.1 


10. 44 




cud 


75. 5 


19.4 


8.8 


11. 34 




Ens 


62 1 


9.0 


3.5 


14. 35 






243. 2 


142.1 


120.2 


3. 02 






112 


13.1 


12.2 


2. 68 



[0 0 2 9] 

r. N i . Si. Mn. T i 0#^**Sr»|SEb a ffi^tff 



-5- 



